Identification and validation of DNA methylation markers to predict lymph node metastasis of esophageal squamous cell carcinomas.
The presence of lymph node metastasis in esophageal squamous cell carcinoma (ESCC) patients is a critical factor for decision of treatment strategy. However, there have been no molecular markers to assess lymph node metastasis. In this study, we aimed to identify CpG islands (CGIs) whose DNA methylation statuses are associated with the presence of lymph node metastasis. A total of 96 ESCCs were divided into a screening set (n = 48) and a validation set (n = 48). Genome-wide methylation analysis was performed by methylated DNA immunoprecipitation-CGI microarray analysis. Methylation levels were analyzed by quantitative methylation-specific PCR (qMSP). Genome-wide methylation analysis identified 25 CGIs differentially methylated between 8 ESCCs with lymph node metastasis and 4 without. In the screening set, 7 CGIs had significantly different methylation levels (P < 0.05) between the ESCCs with and without lymph node metastasis, and cut-off methylation levels for these CGIs were determined. The validation set was analyzed with the prefixed cut-offs, and methylation statuses of 2 CGIs in the vicinities of PAX6 and ENST00000363328 were validated to be associated with the presence of lymph node metastasis. Using these 2 markers, the presence was predicted with a sensitivity of 93% and specificity of 57%. In addition, the methylation statuses of the 2 CGIs were significantly associated with disease-free survival (P = 0.006). Methylation statuses of these 2 CGIs were significantly associated with the presence of lymph node metastasis of ESCCs. These CGIs are promising markers to predict the presence of lymph node metastases.